CRITICAL 1ITEMB LIST PROJECT: SAMS

SYSTEM: DRC SUDSYSTEM
ASS'Y wﬁ‘W suEer: )

o D I P S a5 ASS'Y “me
FMER FMEA NAME, Q1Y & -~ FALLURE MODE FAILURE EFFECY HoWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. rev. | oraving mér. AKD oN 2/1nB
DESIGHATION CAUSE . END [TEM CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
EHD EFFECTOR WOE: L0SS OF CAPTURE DESIGN FEATURES
AUTO/OFF/ LOSS OF AND RELEASE IN sesscsscevascen
MAMUAL MODE HANUAL OR AUTO OR MANUAL
SWITCH AUTO CAP/REL HODES . ) TOGGLE SWITCHES USED ON THE DIC PANEL ARE HERMETICALLY SEALED,
orY-1 FUNCTION. ARN WELL REMAIN AHD DF A MATURE AND PROVEN DESIGN. THESE SHETCHES ARE 1N
PN ME LIMP AFTER AUTOC COMMON USE OM THE ORBTTER VEHICLE.
£52-0102- CAUSE(S): CAPTURE SEQ '
1306 1) AUTO OR ATTEMPTED. THE SWETCHES ARE COKTROLLED BY ROCKWELL INTERNATIONAL
€0 92020 MAN CAP/REL SPECTFICATION MC 452-0102 AND HAVE BEEN QUALLIFIED YO THE
SHEET 3 COMTACT FAIL WORST CASE RECUIREMENTS OF THIS SPECIFICATION.
o/c. ewesmcecs
UNEXPECTED ELECTRICAL CONNECTIONS 1O THE SUITCH ARE ACHIEVED BY MEANS oF
(2) CAP/REL PAYLOAD MOTIONM. SOLDERABLE TERMINALS. -
POLE FAIL IN INCOMPLETE
AUTO OR CAPTURE/ WIRING TO SMMTCH TERMINALS UTELIZES NICKEL PLATED CONDUCTORS
MANUAL RELEASE MITH A POLYAMID INSULATION, SOLOERING OF THE RECKEL PLATED
POSITION, SEQUENCE . WIRE TO THE SWITCH TERMINALS IS CONTROLLED BY CAE PROCESS
. guu:tgsm SPECIFICATION PD 91059,
ELEA
PAYLOAD . THE WIRING HARMESS S DESIGHED 10 BE CAPABLE OF SEPARATE
CREW ACTION TESTING (FOR INSULATION RESISTANCE, DIELECTRIC STRENGTH, ARD
REQ, : COMTIKUITY). : . '
REDUNDANT PATHS MOUNTING OF THE SWITCH TO THE DRC PANEL 1S BY MEANS OF A 15732
AEMAINING MUT WHICH ENGAGES A THREAODED BUSHING ON THE SWITCH. A KEYED
----- sesammsccs WASHER PROVIDES ROTATION RESTRAINT. AFTER INSTALLATION AKD
1% OTHER EE TORQUING, THE NUT IS STAXED 10 THE PANEL BY A BLOB OF EPOXY
PRIMARY MODE ADHESIVE. A STAINLESS STEEL CUARD PROTECTS THE SWITCH LEVER
(T0 CONTINUE AGAINST DAMAGE OR INADVERTENT OPERATION.
OPERATIODNS).
AMALYSIS OF THE BASIC PANEL STRUCTURE HAS DEMOWSTRATED THAY
2) BACKUP EE THERE ARE NO RESOWANCES 1M THE RELEVANT VIBRATION FREQUENCY
~ RELEASE (10 SPECTRUM, THIS ANALYSIS HAS BEEW VERIFIED BY VIBRATION TESTING
SECURE OF THE DAC PANEL ASSEMBLY.
ORBITER).
APPLECATION ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.
AT THE PARE LEVEL QUALLFICATION/CERTIFICATION TESTING 1S
DEFINED BY IDCKHE[L INTERNAT10MAL SPECLFICATION MC452-0102.
THIS TEST REQUIREMENT IMCLUDES: INSULATION RESISTANCE
DIELECTREC SYRENGTH CONTACT RESISTANCE ,RANDOM wnnnubu {48
MINUTES PER AX1S} LEAKAGE AT ONHE ATMOSPHERE DEFFERENTIAL
PRESSURE, TOGGLE gIREIIGIH. FOR SWITCH OPERATEIONAL CYCLES
REFER TO TABLE 13,
ALL UNLTS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTANCE RUN-IN, DIELECIRIC STRENGTH, INSTALLATION
RESISTANCE, COMTACT RESISTANCE ACCEPTANCE VIBRATION, SEAL
TEST, \!ISUiL EXAMENAT1OM,AND l!lDIOGRAPIlIC INSPECTION.
i
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CRITICAL ITEMB LISBT COngdELN: i SYSTEM: v . .. .JEM
- ASS'Y HOMERECKTOWET GEC FAREC ASs'y P/R: S1Mue39T___  SHEET: _ 2
FMEA FMEA | MWAME, 01Y, & | FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPYANCE
REF. REV. pravinc nbr. AND oN 27188
DESEGHAT | OH CAUSE END ITEH CRITICALLTY SCREENS: A-PASS, B-FAIL, C-PASS
290 1 END EFFECTOR | WODE: LOSS OF CAPTURE ACCEPTANCE TESTS
AUTO/OFF/ 1088 OF ' AND MELEASE IN |  =<sv-veeecoseses
MANUAL MODE HANUAL OR _ AUTO OR MANUAL THE HARDWARE ETEM 1S SUBJECTED TO THE FOLLOWING ACCEPTANCE
SUITCH AUTO CAP/REL | NODES, ENVIRONNENTAL TESTS AS PART OF THE DEC PAWEL ASSEMBLY. .
arY-1 FUNCTEON, ARM WILL REMAIN
PIN ME LiNP AFTER AUTO O VIBRATION: LEVEL AND DURATION - REFERENCE VABLE 1
452-0102- CAUSE(S): CAPTURE SEQ
7304 (1) AUTO OR ATTENPTED. O THERMAL:  +110 DEGREES F 7O PLUS 10 DEGREES F (2 CYCLES
€D 92020 NAN CAP/REL - 9.5 HRS/CYCLE.)
SHEET 3 CONTACT FAIL [ WORST CASE
o/C. ceceeseoas THE DIC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RNS
UNEXPECTED SYSTEM TESTS (TPSIB RMS STRONGBACK TEST AND TP5S2 FLAT FLOOR
(2) CAP/REL PAYLOAD $OT1ON. TEST) WHICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
POLE FAIL IN INCOMPLETE
AUTO OR CAPTURE/ OUALIFICATION TESYS
MANUAL RELEASE ceseesssmemeasanaan
POSITION. SEQUENCE. THE SUTTCH TVEN HAS BEEW QUALIFIED FOR ORBITER USE. THE DEC
UNABLE 10 PANEL ASSEMBLY WAS BEEN SUBJECTED 10 THE FOLLOWING
:E%E% QUALIFICATION TEST ENVINONNENTS.
CREW ACTrON O VIBRATION: LEVEL AND DURATION - REFERENCE VASLE 1
0 SHOCK: 206/11 MS - 3 AXES (6 DIRECTIONS)
REDUNDANT PATHS
REMATNING O THERNAL: 130 DEGREES F 10 -23 DEGREES F (12 HRS PER
it R CYCLE) (6 CYCLES)
1) OTHER EE
PRIMARY MODE O WUSIDITY: 95X (120 DEGREES F TO 82 DEGREES F CYCLE- IN
(10 CONTINUE 18 ¥RS) 10 CYCLES TOTAL.
OPEAATIONS).
0 EMC: MIL-STO-481 AS MODIFIED BY SL-E-0002 (TEST
2) BACKUP EE CEDY, CEOZ, CEOY, CSO1 (DC/AC), CEO3, CSO1
RELEASE (10 tocshcy, €802, clos, Re02 (B/M), ASD2, RSO3,
SECURE RS04
ORBITER).
SLIGHT CHECKOUT
PDRS OPS CHECKLIST CALL VEWICLES) JSC 15987
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CRITICAL ITEMB LIST

PROJECT: SAMS

SYSTEM: DAC_SUBSYSTEM

A S S Y S W D O ASS'Y “wml ASS'Y lem'_——: SHFY 1! 3
FMEA FNEA NAME, 011, & FATLURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. oraving nkr. AND o 2/
DESIGHATION CAUSE END 1TEM CITICALITY SCAEENS: A-PASS, B-FAIL, C-PASS
290 1 £MD EFFECTOR WODE: LOSS OF CAPTURE QA/ INSPECTIONS
AUTO/OFF/ LOSS OF ., AND RELEASE IN
NANUAL MODE HANUAL OR * AUTO DR MANUAL .
SWITCH AUTO CAP/REL MODES. HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
oFY-1 FUNCTION. ARM MILL REMAIN SPECTFICATION MCA52-0102. ROCKWELL PART NOD. ME452-0102----.
P/ ME : LINP AFTER AUTO QUALIFICATION AND ACCEPTANCE TESTING OF SWITCHES 1S PERFORMED
452-0102- CAUSE(S): CAPTURE SEQ 10 R.1. SPEC. MC452-0102,
7306 (1) AUTO DN ATTEMPTED.
ED 92020 NAN CAP/REL RECEIVING INSPECTION VERLFIES THAT SWITCHES RECEIVED ARE AS
SHEET 3 CONTACT FAIL WORST CASE IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
o/c. “mesceanes DAMAGE HAS OCCURRED TO SWITCHES DURING SHIPMENT, THAT THE
UNEXPECTED BECEIVING DOCUMENTS PROVEDE ADEQUATE TRACEABILITY INFORMATION
{2) CAP/REL PATLOAD MOTION. AND ACCEPTANCE TEST DATA 1DENTIFIES ACCEPTASLE PARTS.
POLE FAIL IN INCOMPLETE
AUTO OR CAPIURE/ PARTS ARE INSPECTED THROUGHOUT WARUFACTURE AND ASSEMBLY AS
MANUAL RELEASE APPROPRIATE TO THE MANUFACIURING STAGE COMPLETED. THESE
POSTTION. SEQUENCE. INSPECTIONS INCLUDE,
UNABLE 10
RELEASE COMPONENT NOUNTING TO FRONT PANEL INSPECTIOM, SOLDERING OF
PAYLOAD, VIRES 10 SWITCH CONTACES, VIRE ROUTING STRESS RELIEF OF WIRES
CREW ACTION ETC., OPERATORS AND INSPACTORS ARE TRAINED AMD CERTIFIED TO
REQ. NASANHS S300.4(3A) STAHDARD, AS MODIFIED BY JSCOBB00DA.
REDUNDANT PATHS PRE-TESY INSPECTION OF DEC PAMEL ASSY INCLUDES AN AUDIT
AEMAININD OF LOVER TIER INSPECTION COMPLETION, AS BUILD CONFIGURATION
ceecacamasanne- VERIFICATION 70 AS DESIGN ETC. (SPAR/GOVERNMENT REP. -
1) OTHER €€ MANDATORY [NSPECTION POINT)
PRIMARY MODE
(10 CONTINUE A TEST READINESS REVIEW (TRR) MHICH ENCLUDES VERIFICATEON OF
OPERATIONS). TEST PERSOWNEL, FEST DOCUMENTS, TEST EQUIPHENT CALIGRATION/
VALIOATEON STATUS AND HARDWARE COMFEGURATION 13 CONVENED BY
2) BACKUP EE QUALTTY ASSURANCE N COMJUNCTTON WITH ENGINEERING
RELEASE (10 RELIABILITY, CONFIGURATEON CONTROL, SUPPLIER AS APPLICABLE
SECURE Nid THE GOVEMMENT REPRESENTATIVE, SRI10R TO THE START OF AN
ORBITER). FORMAL TESTING (ACCEPTANCE OR QUALIFLCATION).
ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERMMENT REP. -
MAMDATORY INSPECTION POINT).
INTEGRATION OF DAC PANEL, WHC, THC AND MCIU, INSPECTIONS ARE
PERFORMED AT EACH STAGE OF INTEGRATION, WhifH INCLUDES
GROUKDING CHECKS, INTER CONNECT CABLE VERIFICATION, COWNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.
SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBLENT
PERFORMANCE TEST. (MAHDATORY INSPECTIOW POINT).
SAMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLEGHT CABIN EQUIPMENT TO FORM THE SRMS.
INSPECTJONS ARE PERFORMED AT EACH PHASE OF INTEGRATION UHITH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.
SRMS SYSTEMS TESTING - STAOMGBACK AND FLAT FLOOR AMBIENT
:gﬁtﬁmucz TEST. (SPAR/GOVERNMENT REP. - MANDATORY [NSPECTION
PREPARED BY: MEWG SUPERCEDING DATE: 06 oct B7 APPROVED BY: DATE: 24 Jut 91 Cit REV: 2

RMS/D&C - 76



CRITICAL ITEMB LIST PRDJECT: SRMS SYSTEM: DAC SUBSYSTEM
—mme e ————-———————— ASS*Y NOMERCIXTURE: DEC_PAREL — ASS'Y F/H‘M’: SHEET: _ &
FHEA FMER NAME OFY, & FAILURE MODE FARLURE EFFECT HOWR / FUNC. RATEONALE FOR ACCEPTANCE
REF. REV. oravinG RéF. AND O 2/1rB
DESIGNATION CAUSE END FTEM CRITICALITY SCREENS: A-PASS, B-FALL, C-PASS
290 1 END EFFECTOR MODE : LOSS OF CAPTURE FAILURE MISTORY
AUTO/OFF/ LOSS OF AND RELEASE IN |  --e-eecececcne-
HANUAL WODE MAKUAL ORF AUTO OR MANUAL )
SW1TCH AUTO CAP/REL MODES. THERE HAVE BEEN MO FAILURES ASSOCIATED WITH THIS FAILURE
ary-1 FUNCTION.: ARM VILL REMAIN MODE ON THE SRMS PROGRAM.
PIN HE LIMP AFTER AUTO
452-0102- CAUSE(S): CAPTURE SEQ
04 (1) AUTO OR ATTEMPTED,
ED 92020 MAN CAP/REL
SHEET 3 g%ul:r FAIL WORST CASE
UMEXPECTED
(2) CAP/REL PAYLOAD MNOTION.
POLE FAIL W NCOMPLETE
AUTD OA CAPTURE/
HAHUAL RELEASE
POSITION. SEQUENCE.
UNABLE T0
RELEASE
PATLOAD,
Eneu ACTION
REDUNDANT PATHS
REMAINING
1)} OVHER EE
PREMARY MODE
(1O CONTINUE
DPERATIONS).
2) BACKUP EE
RELEASE (10
SECURE
ORBITER).
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CRITICAL ITEMS8 LIBT

PROJECT: SRHS

SYSTEN: EIC ;UBSTSIEH
ASS'Y P/N: SREET:

ASS'Y HOMENTLATORE: DIC PRREL 5
FHEA FHEA MAME, QfY, & FAILURE MODE FAILURE EFFECT HOWR J FUNC, RATIOWALE FOR ACCEPTANCE
AEf. nev. | oraulns k. AND oN 2/1r8
DESLGNATION LAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
290 1 END EFFECTOP MOOE : LOSS OF CAPTURE OPERATIONAL EFFECTS
AUTO/OFF/ ‘05§ OF - AND RELEASE IN e e
MANUAL MODE - UL OR AUTO OR MANUAL
SULTCH g CAPHMIEL WODES, EE DOES NOT OPERATE WOMINALLY WHEN COMMAMDED. ARM REMAINS
ory-1 JUACIION, ARN WILL AEMALNR LINP UNTIL EE MODE SMITCH 1S TURKED OFF DURING AN AUTO CAPTURE
P/N ME LINP AFTER AUID SEQUENCE,
£52-0102- CAUSE(S): CAPTURE SEQ
7306 {1} AUIO OR ATTEMPTED. CREW ACTION
ED 92020 MAN CAP/REL
SHEET 3 CONTACT FAIL WORST CASE
o/c. secessvnea FOR ANY OFF NOWINAL OPEMATION OF THE EE, VHE EE MODE SWITCH
UNEXPECTED SHOULD 8E TURNED OFF. ATTEMPT 10 CAPTURE 1N THE ALTERNATE
(2) CAP/REL PAYLOAD MOTION, WODE. IF THE SNARES MEMAEW OPEN. MANEUVER ARM ANAY FAOM
POLE FAIL IN INCOHPLETE PAYLOAD. IF THE SWARES ARE PARTIALLY CLOSED, ATTEMPY RELEASE
AUTO OR CAPTURE/ USING A PRIMARY EE MODE. 1§ SHARES OPEN, MANEUVER THE ARM
MANUAL RELEASE AVAY FRON THE PAYLCAD. IF SHARES DON'T OPEN, ATTEMNPT 10
POSITION. SEQUENCE. RELEASE IN BACK-UP WOOE. IF SNARES OPEM, MAWEUVER ARN AWAY
UNABLE TO FRO® THE PATLOAD. MANEUVER ORBITER AWAY FROM PAYLOAD. 1IF
RELEASE SNARES CANNOT BE DPENED IM ANY MODE, THEN EVA CAN BE USED 10
PAILOAD, WELEASE THE PAYLOAD OR THE ARM/PAYLOAD COMBIMATION CAN BE
EEE" ACTION JETTISONED,
CREV TRAINING
REDUNDANT PATHS |  =------ seeees
REMAINING
cevememomcscnes CREW WILL BE TRAINED TO RECOGMIZE OFF NOMINAL EE OPERATIONS
1) OTHER €E AND 10 MANEUVER THE ORSETER AWAY FROM A FREE FLYING PAYLOAD AT
PAIMARY NODE ANY TIME DURTNG ARM OPERATIONS.
(1O COMTIMUE
OPERATIONS).
MESSION CONSTRAINT
2) BACKUP EE B soennnn
RELEASE (10
SECURE WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE FAR
ORBITER). ENOUGN AUAY FROM STRUCTURE TO PRONIBIT COMTACT REGARDLESS OF
PAYLOAD ROTATIONS,
THE EE MODE SWETCH SHOULD BE RETURNED TO THE OFf OSITION
EMHEOIATELY AFTER SPEC DRIVE TIME HAS ELAPSED,
OMRSD OFFLEINE
EXERCISE DSC PANEL EE AUTO/MANUAL MODE SWITCH 1O BOTH
AUTO AMD MANUAL, SELECY CAPTURE / RELEASE.
: VERIFY VOLTAGE AT DEC PANEL OUTPUT.
j VERIFY CORRECT BITS IN DATA BUS.
OMRSD ONLIME [NSTALLATION
ENERCISE DEC PANEL EE AUTO/MANUAL MODE SWITCH TO BOTH
AUTO AND MANUAL, SELECT CAPTURE / RELEASE.
VERIFY VOLTAGE AT LONGEROW [NTERFACE.
OMRSD ONLINE TURNAROUND
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CRITICAL 1TEM8 LI1IST bnuc bl SAMS SYSTEM: DAC SUBSYSTEM
- T S S D S S0 O - - ASS'Y "mml ASSY PIHT'EW_:- SHEET: 8

FMEA PMEA NAME, OTY, B FATLURE MODE FAILURE EFFECT HOMR / FUNC. N
REF. REV. omavlug ofe. | - wWD o T2R8 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE EXD ETEM ~ CRITICALITY SCAEENS: A-PASS, B-FAIL, C-PASS
290 1 £ND EFFECTOR MODE ¢ LOSS OF CAPTURE
AUTO/OFF/ LDSS OF- AKD RELEASE [N EXERCISE ALL DEC PANEL EE MODES.
MANUAL WODE MANUAL OR AUTO DR MANUAL VERIFY CORMECT OPERATION OF EE AND EE TALKBALK FLAGS.
SULTCH AUTO CAR/REL MODES,
oT¥-t FUNCTION. ARM WILL REMAIN
PIN ME LIMP AFTER AUTO
452-0102- CAUSE(S)t CAPTURE SEQ
7306 (1) AUTO OR ATTENPTED.
ED 92020 MAN CAP/REL
SHEET 3 g%ucl FATL WORST CASE
UNEXPECTED .
(2) CAP/REL PATLOAD MOTION.
POLE FATL [N INCOMPLETE
AUTO OR CAPTURE/
MANUAL RELEASE
POSITION. SEQUENCE ,
UNASLE TO
RELEASE
PAYLOAD,
CREW ACTION
AEQ.
REDUNDANT PATHS
REMALNING
1) OTHER EE
PRIMARY MODE
(10 COMVIMUE
OPERATIONS).
2) BACKUP EE
RELEASE (10
SECURE
ORBITER) .
!
g
Al [
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